We address the problem of the high-frequency correction of water vapour fluxes measured by eddy covariance with a closed-path infrared gas analyser (IRGA). Different transfer functions are compared and evaluated at a forested (Vielsalm, Belgium) and an agricultural (Lonzée, Belgium) site. Classical functions, usually applied to correct CO 2 fluxes (Gaussian, Lorentzian), are found to be unsuited to water vapour cospectral corrections, being characterised by too sharp a decrease at high frequency. Two other functions characterised by a lower decreasing slope are found to better fit experimental transfer functions. They were calibrated and validated on experimental transfer functions and their dependency on air humidity is parameterised. On this basis, new correction coefficients are estimated. The coefficients are found to be larger than those based on the classical functions, even when the dependency of the latter on air humidity is taken into account. The difference amounts to 10% at the forested site and to 5% larger at the crop site. The study highlights the necessity of characterising the water transfer function shape and taking it into account in the correction factor at each site equipped with a closed path IRGA.
Correction factor for the flux of scalar s
Introduction
Eddy-covariance measurements are being made more and more widely in order to evaluate energy, momentum, water vapour, carbon dioxide and other scalar fluxes at the ecosystem scale (Baldocchi 2003). As with all methods, eddy covariance is affected by random and systematic biases that should be identified and reduced. High-frequency fluctuation reduction is one of these well-known systematic errors, and is especially important when tracer concentrations are measured with a closed-path infrared gas analyser (IRGA) (Moore 1986; Aubinet et al. 2000; Massman 2000; Clement 2004 ). The major problem derives from the transport of air from the sampling point to the analyser, when air is partially mixed in the filters and in the tube. The high-frequency loss associated with this process has been analysed, notably by Eugster and Senn (1995) , Leuning and Judd (1996) , Moncrieff et al. (1997 ), Massman (2000 and Aubinet et al. (2001) , who quantified the high-frequency attenuation with a transfer function.
The present study focuses on the transfer function characterising water vapour fluxes measured with a closed-path analyzer. An exact determination of water vapour fluxes is necessary to improve the precision of a site's water balance and to better estimate ecosystem water-use efficiency. Precise water vapour flux estimates are also needed when these fluxes obtained with a classical eddy-covariance system are used as a benchmark to test the validity
